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. 1 1 

T i 02 tA \ 2 0 3 t ^m^y^k^<DMMit^t LT 40-60/60-4 0^;i/T? 

7^^^: (NayKi-y)AlSi308 (5^tf> O^y^ 1) T-^^^^^xST;!^* 

'fb-^-^S.Mg-i-^'fk'^t/ (Y^^tv^^) $r 1 ~ 1 OKfiSISt. 

=Sr-&^-t'5>J15i4m'g't>=^ 1 2 5 0- 1 7 0 0 "CT-i^fiScL^v:^^ :^i^7;V^ --J? A'M*S# 

2 ] 

Y^^**. (NayKi-y)AlSi3 08 (^tf. 0 ^ y ^ 1 ) "C^t)? 7 ;i/ 

VMt. Mg^-^tf;^i:f^;va#it<^m'fh!i):5.t///Z{iMg0^L< {i-J^^tri 
gOtiK'fbl-'&Mg-^^'fb'g-tJi:, t^iB«<^Sf*':^^'fbl!fe«Effl^^ 

/N-*Ag#:7&^ MO. 0 5-0. 6mm> -feJU^'iKl 5-1 2 4^r;V/cm2 «-;t 

L. ^^'omm<D%^im^^ 2 0-50%. mmm^.m^3. ox 1 o~ ^ k- ^ &.T-r^^^ 

^^^t^m^mi. 2Xii3izmm.<Dm:ff:^mmmm^^^:^^mi^o 
m^m 5 ] 

\mim 6 1 

T i O2 t A 1 2 Oa tim^y^k^<DmMit^t LT 40-60/60-4 0^;^-C 
jffiJt^ : (NayKi-y)AlSi308 O^y^ 1) X-mt>^fl&T}V:fy 

<tL> ^^-*A#:^c#ffi^?^^, 1 2 5 0- 1 7 0 ovizx^m-t^^t^i^t-r^m 

Xm^ii^^ (NayKi-y)AlSi308 (^4>. 0 ^ y ^ 1) "C^tJi^tL^ T;i^ 
Mg=S:-^tf;^l:f^;uMSii<^^'fl:M?>VX{iMgO^L< tiM^tcJ: I9M 
g O \zU\t't:hM.g^^A\,^m h . <^>m#!^-e^>-SW^]5[ 6 tcfBm<^S!ij£:^i*o 

#f 5r ^-fb ^ ii: ^ * fi^t L ^^ - * A ffi-f*: ®M ^ -fr <^ ^-fk:^ 
^•CJboT. T i 02 t A 1 2 O3 i: ^ mr#/t«<^)a»it^ 

i:LT 40-60/60-4 0 ^;V-e-^tf tg^i^ (X^^tv>^) l 0 OKSSBii. 

a^oS:: (NayKi-y) AlSi308 (^'^'> O^y^l) •C^*>$ tL* TJl'* 
use. Mg*#tf;^tf;^;vM#it<7)m'fbt>^ XfiMgO^L< liM^lc J: l^MgOtc^ 

i'^^-t^m.mm^mi: 1 250-170 ox:x^^Lti^^>mT)i^^=-^j^mi^i^ 
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ID 0 0 1] 
[0 0 0 21 

m-^^^o ttz. mmm^mi. ^(Dx^fj:MM^^mzx:s>um±^(D-fztb\,z, ^^=-ij 

[0 0 0 31 

:i<r>xo^j:mmiS£.^mmm^ii<Dw^<Dfztb},z, tji^is. ^^^i)Ami^(DuntLxit^ 

[0 0 0 41 

iiZ-o\,^xiii)-fj:^mfifz^M^^-r^-^^. -yjx^ mm±<7)?^m-^-h^om^^^mmt^ 
fi^^mm^m (nox) ^^m't^m:^:^(r>mt-t^nMm'^tLxj^m-^n^^^^iz 

'Jj^y^ V tKBi-^^^. =i~'J:c^^ Y(D^^tim<ttiii>z, mm(om^^i> fz h 

tfzt(>Kmfr:^^<r>No x<Dm^<oj&T^^\^i^^-to ::mwctit(>kz. mmms^i^ 
(s i 02 ) x^'m.-r^ijm^if-i)m%^f^x\^>:hii'i. ^^(onm^^'Z^mt'L, 

[0 0 0 51 

--fo. m^<o]^±'^wk±<ofsimiii^h. 'T5:^nm'0-(D±m<ommi5^\zt£^x%x\i^^ 
. mm-^^yvymzmMx^m-f^:^^'^mp^^mnm^'^^^:}5^x\t. m-ff^^(r>'i^ 
ox<Dm^\t. mti\m'^—mtRn^^^mzmm-^£f^m\ztj:'ox\/^ho ^<Dfzib. m 

[0 0 0 61 

XTf^^^X^^o 
[0 0 0 71 

xyis^\^^mmmmm. Rvmfifzmmm^^^m-t^o L-i^v. -yoizisx^^xa, 

ik<7>m:^W±^\'^fzii>lz^^m^Wlizm}Z>tl liZ X ^XUi!^^ C^^^tztbmnm^^mi!)^^^ $ 
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Mitmm-^'^^o ^hiz^ :ifih<07)i'^l7^^^^ - h^ifli. ii-tS 0 0- 1 2 8 0 
[#11^:5:^1 1 wo 01/037971 -i-^^ 
[0 0 0 8] 

[0 0 0 91 

tw^BL. ^ 9 ymr }v M.^^^-f :hT i 02 1 2 0 3 t ^m^<on^-Q^t^ 
^L<\m^Ki ^uso\zmit't^Mg^:^it^m^m^<D^\^xmm\^fzm^m^m 

[0 0 10] 

(1) m:ff:^imt^'t^mm'^w^i-^fzt(><o^^-i!jAn^xib<^x. 
<^*^•®^^ 

T i 02 1 2 0 3 t^:m^y^k^<OMMit^t LT 40-60/60-4 0^;VX? 
■^tr^S-a-^ (Xm^t\^^d) 1 0 0S»a5^:^ 
jffi.^^ : (NayKi-y)AlSi308 i"^^. O^y^ 1) X^t>^fL^T}\^iJ 

'fb-t-*Mg#;t'fb'^t? (Y^^tv^^) ^i-ioK^gpt. 

=S:-^^1-'5.1E^N-?l'^t>'£: 1 2 5 0- 1 7 0 0 'C-eM^L/^^i5' ^^T^W^ ^-^ A:gSlfg#: 

(2) Y^^i)^. (Na, Ki - y ) A 1 S i 3 Os (^f. O^ySl) xmt>^fi:h 
7)V:fjV&:Gt^ Mg^^ij;^ }£^-^)vmmi^<DmitmRV'yXiiM g O^ L < li-m^iz J: 
i9MgOtc^<bf 'SMg'^W'fk'^^i:. Ojl-g-Jgy-e^^ilB (1) iz$zm<Dm:ff:^mm 

(3) ^^=-fJAmi&WiMmi^Tli'. mmo. 05-0. 6mm. •fe;v?Bffil 5-1 2 4-fe;i' 
/cm^ ^>opg^<^^?L^**2 0- 5 0%. ^1^5S#|gc** 3 . 0 x 1 0" * K" 
^ J^i.TT?*;i>±|B (1) Xii (2) tciamcO^N-:^; Affi-fi^o 

(4) «rlBMS:6*. m:^':^^<DNOxim^ir^tzt(><or)\y'tiV^mXiiT)i^:^V±m^ 

mm^^^tf. ±fB ( 1 ) ( 2 ) xtt ( 3 ) i,zmm<ommmi$-o 

(5) mif:^i!)\ mM^::^>vy\f^i,z^mm$r^-t^yj^ximM^mmm-m^^iij^(D 
^m^(Dm^':^x^^. ±m (d - (4) <D\^^-rfii)-izmm.<D^^~:^ ^mi^o 

(6) Ti02 iAl2 O3 t^m^y^^moMMit^t LT 40-60/60-40^ 

ji^x^tfts,^!^ ixm^tx,^^) loosMt. 

B.^^ : (NayKi-y)AlSi308 {^^. O^y ^ 1) -C^*3$ tL* T^V* 
US^. Mg=Sr-^!>;^tf;|^;Hl«jt<om'fbti> X{iMgO^L< tij^^ir i ^JMgOlz^ 
-fbt- ^Mg-^^^b-^ife (Y^^tv*^) ^l-10®gSPt^ 
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'fkL. ^^-:*A#:^c^fI^ifi^?^^^, 1250-1700 'Ctr-c«i-*i 

(7) Ym^HK (NayKi-y)AlSi308 0 ^ y ^ 1 ) T-^tJ$ ttS 

'fb:^fet?*oT. l^/N^:^AS#:<7)$t®**, T i 02 tA 1 2 O3 *ltr#/m#<^K* 
Jt^t LT 40-60/60-4 0 ^Jl'-^'&tfti^!^ (X^^iiv^d) 1 0 OMSPi:. 

: (NayKi-y)AlSi308 (^4'. O^y ^ 1) t?^^?$ tt-l) t;^* 

'fb-tSMg'g-^t'fk'^ife (Y^:9-tv>d) ^ 1 ~ 1 OKfifBi:. 

'Sr-^^t-SHM-g-^^r 1 2 5 0-1 7 0 0'CT?«fefiS;L/cf-^' >fi67;i'5 -«:^ 

[0 0 1 1 1 

[0 0 12] 
[0 0 13] 

^ ^^ry^rji^^-r^^M. ij^^^t ^ i^mn^T!)- h wm t ^ r ;v y ft^T&^^^t* * 

^*&^t^H?#LTA 1 =Sr«m-r*o S i ttA 1 J: 13 ^ v>fc«e>tC®H<^@?^ 
JI^a:Oj^'^JII^:**®< %^^mt^ >mT;W5 ^-i? A tit'^tT/h^v^ 

[0 0 141 

m<bt»X{iM g O ^ L < {i« KH^UgO tcMbt" * M g -^^'fb'g-t> ^ ^JJD L 7^^-^ 
{i. M^^J^rJ' :^^T;V5 -'i' A iiit'^T^t-tcSSV^^S 

[0 0 15] 

^(omitmiSLXfyy,\tMgO'^\^<\immz^y)MgQ[zmt-r^Mg^:^i\:^m^mn 

^ - -i^Aft^tzisv^T. ±t LTA 1 (^-^--f h '£:«^i-;2,o :itLib<^5n^=^#a-e»L/c 
^-^t'ti. 3js:5|5 3'(iIfi-emWO>'N*7 >;x.;6^'^^/c;^^TV^<2) A 1 <0-9--l' h 2ffi (Mg) ^-2) 

v^i4fiii (Si) (r>itm-bmii^t^^t\,ztj:^, mmmtmm(D/'i^ y :^^U'oitisb\z^ 

S i ^mtW'Lfzm'^Klt, S i \tAmxh^fzib\z^ :*:5l^4flli<7)T i ;&«3filitC^7G 
[0 0 16] 
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[0 0 1 7] 

i^MgOizm^t-thUg^^it^mt, i^^}i^mzi5:\^^m^x-mmLfzm^iiziu # 
icif), m^-dmm^izimhx. m^xm^^fz^^tit^x^m:^^^^^ <m±L. 

[0 0 18] 

A * ^(c T ;v * >; 1 fi^itj^)ry Am^-b^mz^f-^ >m7 ;v 5 ^ -t? A <^|S 

[0 0 191 

Mg=sr^tf;^if :7s;i.Msatom'fbt;, y,\tMgom\^<\tmmziiy)Mgo\zu 

m.&'&.(ojtmx^:hMg {7)\^ij')±m±m,<^—m ^^-^i^^^^^tx^i^^ 
^T)v^=.^A(ommi^(r>m.'&.m^Ti)^^fzib. wiM^<DT)\yij')^5^\tmAxh^ (r 

[0 0 2 0] 

t- i: »9 M g O \zmt-t * M g -g-^'fb'^t) t ^^>ti- ^ WMm-km-b- « $ tLjt ^ 
[0 0 2 1 ] 

±iH/>~*i.ftfeSffi#^0*tSi: LT. T i O2 i: A 1 2 O3 tttsmX^ 
^(r>m.Aitmt LT 40-60/60-4 0 ^;VT-g'tf X^^4- 1 0 OK»^t> 

*i~i onmut. ^^^i-^iwMm^mi 1 250-170 ovx^^Ltz^^>m 

[0 0 2 21 

±IB<^^ ^ >m7 )v ^ j^^j^Si-r i 02 s.o^A 1 2 03 tLx^t. -^fi-eti 

. '^^rt^)M#*T i O2 RV^A 1 2 O3 ■e^>;&'£^II(i^:<. J: 19 >mT;^5 

=-^A^^^X^^^^X$>fnmiZf^^iirj:\,^o M'B. TJl'^i-tyK y i-^- 

xm^^fbii^iy<D<D^^-A^hM:^miLx^m^fi^o mx.ii. a i, t i ^^m^^iz 

[0 0 2 31 

T i O2 RXJ^A 1 2 O3 fix M^y^km<7)'e JVitmH)^ 4 0- 6 0/6 0-4 0(Dm^X 

i^m^fi^i)^. ikf-tL<it 4 5-50/55-6 oxi^m^fi^o mz±m<Dmm^x 

> A 1 2 O3 /T i O2 (D^)Vit^ liiJl±i:-r^^i:tcj:oT:@fe^t#<^^H^.^*^tt*c: 
bi)^X%^o ^^mxA\ 2 O3 i:Ti02 fc {iil-^-^i: LT-jsg^^tL, 2(t|&gg-eti> ^ 
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[0 0 2 4] 

ljnx.*::t*^*i£:>gT-ab^o Y^^oio-e*^, r^i^^uMfi. Jli.^^ : (Na, Ki 

- y ) A 1 S i 3 Os X-mt>^fi^i><Oi!if^m^fi^o y «x O^y^ 1 «r#|JE.L 

> 0. l^y^ t<. (j^K. 0. 1 5^y^0. 8 5 "Cab-S ^) <^;&*$f t Lv^o ^ 

<^IEH<^y#**f 'ST;v*Uft;&{iil!ll^7!>^^<. >mT;w^ AOj^*§iEatH# 

10 0 2 5] 

m<DY^^x^^, Mgi:^tf^\£^)vmmM(Dmtmtvx\i^ mx.ii. MgAi2 
04 > MgT i 2 0 4 ^m^^^^t-A^x^^o ^<DXo ^j:^^^}^mmM<Dm^t%t vx 

ti. ^m&mx iiX<. t/cMgO^AlaOa ^^is^M. M g O T i O 2 ^^tt^ 

MgC03,Mg (NO3) 2 . MSSO4 . Xii't(Om^m^£}f7bmifhfL^o 
[0 0 2 6] 

(om^x^y). m^tmiiJ^s^owM^i^mLfzm^izii^ mitmimni^fzmt^fh^o x 

0 OKMimzn-t^Y^^id^. lK:lg|Si: i9/h^v^^^tc{±, Y^^O»^*7&« 
[0 0 2 7] 

:*:^|gt?{±. Jiiey^^t LT. : (NayKi-y)AlSi308-e 

^*3^n;2>T;V:^; US^&t. Mg^-^tp>?.e^;i^M«5t<^m'fkt?S?>VXtiMgO^L< 

^Kii. ±^Ltz:mmtl^ttmm^<Dm±i!>mhfL^o ±IBT;V*';ji:Hfc. MgSr-^tr;^ 

i^^)\^mmMom^tmRv'yxiiMgomL<ii^ commit <7)m^mii. m^y^^m 

(Ditm-^^Bt L < It. 2~6/8~4^ #ir(i3. 5~4. 5/6. 5~5. 5t-r^<D 

f)mmx^^o ±mmmxit. s i/Mg<^#j-^3&5^^;i^"c#;fcL. cio^fflt-'g'itL:^ 

[0 0 2 8] 

:$i^mxit. ±m<Dxm^WY^^(D\,i7!)-K. 'Z-mi'}^^cxm<Dm^mm^w.m-r ^ 

O2 Zr02 FeOa CaO Y z 0 3 ^j: ifHi^mifhfi^o 
[0 0 2 9] 

±m<ox^^^vY^6^^^tfmmm^mit. %^{zm^v. m^n^o m^m^m 
<om.^. ij#icov>Tti. !Wiizm^&}x^j: <m,^<D:Mmz'iit<^x^t>ix:ho mx.it. 

o 

[0 0 3 0] 

^^m. mim. mmm. m^M. jSLV'm^om^j:i^<7)m.m(oi,(7)i!}^^mx^^o 

tLXii. :^^) }£:=.JVT)VZ2'-JV. ^ ^ u ^7 y ^ 7,J.-7 3 > . ;Hr ;v n — ;^ , 
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[0 0 3 1] 

2-0. 6 MMumm. mumut b<ti 20-50 nmumm. mmm^ut t < (i 

0. 2-0. 7KM®ffi> mm^PJ'Srijtft t< {iO. 5-1. 5 ®»«|5Sm> ZttJ^flf- 9 
3^=^$?* L< {±0. 5-1. 5Kl:gBgSfflv>^0;6«$fitT**o 
[0 0 3 21 

0f L< f±|£i|IL. ^V>-ei 250-1700 'C,.|g^tL<t± 1300-145 O'Ct'T 

1-20 P#^^K75«^ffi $ ti^b o 
[0 0 3 3] 

<« 500-1000 x:ms.<ou&^mfi'is\^^x. i o - 3 o nm^s.<o^^i!i^^^M.iz 

[0 0 3 41 

mi&<^mitm. m g l < im^iizx m g 0 ic^>fb-r g-g-^t'fk'g-tJiwaj^-r'SM 

[0 0 3 51 

-^(D^^. Z<D-^^i$^i)^h^^y^=-iJJ^mt. mm-dmk.itO. 0 5~0. emm^ -t 
Ji^mmili^mx.ifl 5-1 2 4-b;i'/cm2 <^^S^N-*Amit*^t-*o -?-LT, Pg^O 
^7L^f4Mx.{?2 0-5 0%. mmm^mm^i^S. 0x1 0 - ^ K- ^ &.TX^^o 
C:<0/N-* A#(4, 1 7 0 0t:®at<^JiSii.TtC:t3V>-C'fe-^^'>'i?T;V'5-'>A<^ 

[0 0 3 61 

(Dm:^^. mz. m^:^^iziiOxif)^^tfi:h. ^W}:^m<7)m^:^^mti-^tz»t><Dmm 

LX^^n.^:^-r^<ox^ m:ff:^'¥izNOxT!)^itm.&o-^i^mx^tfi&. 

mzm.^mMir^-:ff^xim^^^nmm^'^^:fj^<D^W)m<^m:ff:^izMLx:!^^x^ 

-So 

[0 0 3 71 
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[0 0 3 8] 

{mmm\ 

[0 0 3 9] 
[0 0 4 0] 

^4 3. 9K:1% (5 0^;v%) ;«>^fb ^-S)^-^!^ 1 0 0 KgSPlC^t LT, ^tn^iJ i: UT ( 
Nao. 6Ko. 4)AlSi308 t?^^ tL^ T;i/:* 'J 4 KSIfB> />*-f 

LT'i^U tr-;VT;v='-;w«:0. 2 5K*^. 9 5^J t L-cy^^;i/T 5 1 ®* 

0-8 0//m<ofS-l4^3 5SfiSI5^inx.T5K-;v5;v-C3^tSiS'^^^ 1 2 oro^jllil 

[0 0 4 1] 

^hfifzmmwt^^^nm.^^ fimf^m^mx^. K^waiL^?^^ (^ms^xtt®) 

=£r'ls&ffl LTif m t^?^L. M 0. 1mm. ■fe;v^-JS 9 3 -b;v/ c m^ <^SIfMlzg:ft 
5^^=£r^1-^iSS : 1 2 9 mm. : 1 5 0 mm(?)RM?^(7)^^- i.#:=Sr#/s:o C:<^^n 

[0 0 4 2] 

Jtft^l 

T;i'*U:g5^'ffifflL55:V^l5)6-{±|lifef?fll t ^ < H^tc iJ' ^^7;^ ^ ^ AMIt 

[0 0 4 3] 

Jt^^2 

hJ^* (2MgO-2Al2 03.-5Si02) =Sr1sgffiL. C:tL;d^<bi!6 

[0 0 4 4] 

«l^2 

^;^j^^aMT;v5 5 6. 1 Mfi% (5 0^;v%) . ^Xfr-T^ -"^mmt^^ y 
4:4 3. 9Sfi% (5 0^;^%) ;i-e>^:'S)}S-^tH 0 OKSiBtC^ttT. (Nao. eK 
0 . 4 ) A 1 s i 3 08 •e^$tL;2,T;v*';«a«-4^gS!5. -fk^^: MgA 1 2 04 
x^t> $ ;^ \£^}\^it^m 6 ^- LT V tr-;v7 ;w =1 - =Sr 0 . 

2 5®Sa5> jgCl^^Ji: LTvJ^^;V7 5 IHSSB, Mr&^PJ t LT^U "/n If V > 
'Jrr-ii-O. SSfiSB. Mt-it?L^Ji: U-C. jgi^^S 5 0 ~ 8 0 m<^fElttR3 5 KaifB^- 
Jnx.-CsK-;^? ;W"T?3 ^^iB-g-f^, 1 2 o'x:<D^^mx\ 2nmx±M.m'^^xm.Ptm^ 

[0 0 4 5] 
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[0 0 4 61 

TA-fy^h 8 0 0'Ct::i3tt'2»W5R#^ (x 1 0" « K" M . 7Kf^>ST;Sic J: ^W^W^iS 
it ("C) , Ife'fbiaS (t:) . -BLXfBim^^ (MPa) ^^so^l. -?-o^m=£r^i tc^U/c 
o :^7L^{i, J I S R 1 6 3 4 . I^J05i#^^4^ J I S R 1 6 1 8 . m^mmnm. 

{4, J I S R 1 6 4 8 . Ife'fbzajSfi, J ISR2209. EESIMKti^ JISR1608 

(A) R'^nion (axial) , (B) Slt:^l6] (tangential) . (C) «$lliltC4 5 
^(D^tb<D-)j^ (diagonal) (D Z:)j^i)^hm\^\^fZo 
[0 0 4 7] 





(%) 


(X10-«K-') 


CC) 


CC) 




Pa) 


(A) 


(B) 


(C) 




34 


1.2 


950 


1670 


>5.0 


>2. 5 


>1. 2 


mmm2 


35 


1.5 


880 


1620 


>8.3 


>5. 1 


>1.0 




30 


0.8 


980 


1680 


>0.4 


>0. 1 


>0. 1 


imm2 


35 


0.6 


650 


1320 


>10 


>1. 3 


>0. 2 



[0 0 4 8] 

$ 1 ommof^i^M-^^oomL. 1 0 0 0 t:<^igia#H^t'#if t> ^^>mr)\^<^fj 

[0 0 4 91 

35r:fe. ^i5'>mT;V^^'>A(0^:fiF^t4XM«fil!l^ (XRD) <D:^^^ Y )V-fy>hi^XT 
[0 0 5 0] 

^T. ^rJ' >mT;V^-'J'A;5i^^^^-r^ i: it's A 1 2 03 (n^^iJ^A) tTiO 
2 (;i'^;v) 'Sr^ -c^ )V^)V(d (110) M<r>m^^- (It i o 2 
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